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Introduction In spastic paresis, the ambulation impairments are
mainly associatedwith the paresis of agonists and the contracture/
cocontraction/spasticity of antagonists [1]. The objective is to
explore correlation between these neuromuscular mechanisms
associated with the deﬁcits of hip, knee and ankle ﬂexion in swing
phase and the ambulation speed.
Methods Twenty-one chronic hemiparetic subjects (time since
stroke, 8  8years) performed a barefoot 10-meter ambulation test at
comfortable (SPcomf) then maximal (SPmax) speed [2] and an
evaluation of the antagonist resistance [3] due to 4 main muscles:
soleus, gastronemius, gluteus maximus and rectus femoris. The
parameters quantiﬁed were: speed ambulation, and for each muscle,
the passive range of motion (maximal slow stretch, XV1), the angle of
catch at fast stretch (XV3), the active range of motion (A), the
frequency of active alternative fast movements in 15s (F15) and the
range of the last active movement in 15s (A15). A multivariate
correlation analysis was performed between the XV1, XV3, A, F15 and
A15 parameters and ambulation speeds.
Results Comfortable speed 0.61  0.25 m/s, fast 0.71  0.29 m/s.
In distal, ambulation speed was positively correlated with ASoleus (vs
SPcomf, r = 0.54, P = 0.011; SPmax, r = 0.47, P = 0.032), F15-Soleus (vs
SPcomf, r = 0.67, P = 0.001; SPmax, r = 0.71, P < 0.0001) and F15-
Gastrocnemius (vs SPcomf, r = 0.48, P = 0.028; SPmax, r = 0.40, P = 0.071).
In proximal, ambulation speed was positively correlated with A15-
GluteusMaximus (vs SPcomf, r = 0.46, P = 0.036; SPmax, r = 0.43,
P = 0.052), and Xv1-RectusFemoris (vs SPcomf, r = 0.44, P = 0.051; SPmax,
r = 0.41, P = 0.070).
Conclusions In chronic spastic paresis, the decrease of ambula-
tion speed is correlated with the deﬁcit of ankle dorsiﬂexion active
command associated with the tibialis anterior paresis/triceps
surae cocontraction, and with the deﬁcit of the hip ﬂexion active
command associatedwith the hip ﬂexors paresis/gluteusmaximus
cocontraction and the rectus femoris contracture.
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After stroke some residual gait deﬁcits can remain and are
prevalent. Foot drop is one of the common impairment which
affects around 20% of stroke survivors. This impairment is caused
by a paresis (total or partial) of the muscles involved in ankle
dorsiﬂexion. This muscle weakness makes the ground clearance
problematic during the swing phase of gait. This default can be
compensated by ankle foot orthosis (AFO) but also by functional
electrical stimulation. This is an ancient technique that has
beneﬁted from recent advances in technology: wireless link,
implanted stimulation, replacement of the heel switch by an
inclinometer (SystemWalkaid). . . The SEF is effective in improving
walking parameters including walk speed but despite these recent
technological improvements, it does not show that it is a more
effective device than ankle foot orthoses in a recent study [1]. An
inertial node combining an accelerometer, a gyroscope and a
magnetometer placed on one of the two legs, is used to estimate
the continuous walking cycle [2]. This can advantageously replace
the switch in the heel to improve reliability to determine when to
start or end the stimulation and also allow for example to start the
stimulation at any time, including before the heel off the ground.
Moreover, this inertial node should also estimate a number of
walking parameters including the quality of ankle dorsiﬂexion and
walking type (normal walk but also pass an obstacle, turn around
or climbing stairs) and thus to propose an adaptive functional
electrical stimulation in an intelligent way. The purpose of the
presentation is to provide an update on the latest clinical studies
and develop perspectives brought by the use of inertial nodes
coupled with a wireless stimulator to integrate decision algo-
rithms.
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Introduction Spastic cocontraction [1] is a form of muscle
overactivity [1,2] that may alter gait in infant hemiparesis. We
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